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PROBLEM TO BE SOLVED: To obtain an industrially 
useful compound containing silicon and having acetylene 
bond, and polymer containing silicon simply by reacting a 
specific (hydro) silyl compound with a (di)ethynyl 
compound in the presence of metal compounds. 
SOLUTION: This compound containing silicon consisting 
of a silylacetylene compound expressed by formula I [(i) 
is < m positive integer], is obtained by reacting a silyl 
compound expressed by the formula: R4-mSiHm [(m) is 
<4 positive integer; R is a 1-30C alkyl, an akenyl, an 
alkinyl, phenyl, naphthyl or the like] with an ethynyl 
compound expressed by the formula: R1-C = CH (R1 is 
H or the same kind as R) in the presence of metal 
compounds. Further, a polymer containing silicon of 
formula IV or V is obtained by reacting a hydrosilyl 
compound expressed by formula II (R2, R3 are the same 
kind with R1 ) with a diethynyl compound expressed by 
formula III [R4 is a 1-30C alkylene, phenylene or the like; 
(n) is 0, <4 positive integer] in the pres nee of metal 
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(57) [®^J] 

^£x^;Wbi^J:9-]»5£ ( L ) 

(^-CSCjj-Si-H^ (1) 
f 

— CSC-ftfVc^C— Si (4) 



(2) 

1 

m$mi ] R4-0-S i H a m»4OTOE 
-C=CH (5£*. R l «*3RHT-*WiK«ttl^6 

3 0©rM;v8» rn^xjvg, t^+^jWI, 10 

<fc^*^f fc^l^Offffr KSS63«« C <b 
fcr*HBBC ( 1 ) Hfcl) 
tft 1 ] 

(R 1 -C=c)j-Si-H m ., (I) 

(5$#, mtt4«TOjE©«a»r*«!). Rttl8R*l*» 20 

^>3 0<D7J^US, tjv^-jI'S, rju^>-;i/Ss 7 

tiSt*»3Any>i^ im&. 7$sm. 

i ttm«T©iEcD»fflrc**. ) nsstiavy-rt* 30 

[1W0M2] R'-SiHi-R 1 R 2 &tfR 3 
7Jl>tr~Jl>&* Tfr^^ML 7x~jH6-¥> 

«<c < !;©aafta*^'ci>rt<fci^ ) rasnst f 

u^y;U{t^£7^*u>*fcte-fcS (2) at 
2) 

[ft 2 J 40 
HC^C-^R^CECH (2> 

<SCt*» % R 4 ^^ai^6 3 0CDT^^l->S, 7^ 
^rxU>&. r^-U/S, 7i^l/>l^>t7?|/ 



*t$H¥l 1-15 8 18 7 
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(3) at3) 

[ffc31 

R 2 

C=C-Si (3) 

R s 

) a^wtHteS (4) «t4) 
Ht4] 

R 2 

— C=C-(R 4 y-C=C-Si (4) 

» 'n \ 
R* 

xxji/S^f ; fM^i'^f Sir*') , 

C>. R 4 te&^&1^6 3 0<D7;M^>S> T^*- 
nttO*fctt4«T©iEoB8»r*S. ) t*S*i&» 

D i£ iM^^^7 -fe * u >m&i Mir MX y 

tiZ u y -fe * v >ftt&«j©»«irffi. 
[Sl*«4 ] §8*^ 1 Kte^r^BMt^BJSWT^^ 

*^Fa-c**ci*»«&'f »hb« ( i ) xmstt 

[M*3H5 ] m*jh i fc*ji*r^an{b6«a^^Bir 
a F3jrrft*c^*w«iT»Hlw (i ) 
«; ;ut -fe * u >f b-&»o«Jfi"/i i£. 
[»*we ] W*B2«:*n,*r^«Mb^»3a**wayfe 
BMt^«Kr*SCt*»«iT*-ttS (3) *fctt 

[»««7 ] n^2KM«r^{b^4MMVT^a 
+2/F«t?«Cit1«it*"-ltt (3) 

(4) ■ca3n-5aojgu#(ft*^r-b^u>*6 



^ (4) vttzti&nv}&LmtiL*&t*y**i>>&& 

[0 00 1 ] 

10 

[0 00 2] 

J: •) r -fe * U >*§^£*tT -f *<b£«*fctt#*" 
^S^^V-^t^ilttt, 3. F. Harrod6 

^£SWttJ&<tT&~/j& (Hua (Jin Liu and John F. Harr 
od, Canadian Journal of Chemistry, Vol . 68, 1100-1 
IDS (1990)) % ^«t6mi/te«lttfilll(t« 
H«ltflWBf&*a («itJ*WRIT-5 -34 58 25. 
HI¥4-24 05 9 3) LfrU 3. 20 

F. Harrodi50r)^T«8&ft^gr*^r5>>fb^CDl^ 

*arB. £m*m<t®*-&uvfmMT z> & z comet 

[0 00 3] 
[0 00 4] 

[■■*)W»:-rSA:«)<0*R] *»Btt, R-„~ S i 

raStiS^'^Wfc^B^R 1 ™C-CH OS*. R l tt 40 
*^JI^*/c«K^a 1 3 0 0>Tfr*M& 7)\>>r 

) "C^^n^x^^^b^^^^b^ScDS 
*FFfcJ^S*SC£*W£*3HSW (l) «fc 
5) 

[000 5] 
C<fc5 } 
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(n'-CSC^Si-Hmj (1) 
(a*. m«4fe/,TOiE<DMScrftO, RB#»tRl*> 

i= > 3 0©7^i'i, t;i^x;us. r;v*i-iHl. ? 
x x juS^ *■ ^ *;ugfc <!: c>5rg=;S£®^ft 0^ay>M 

£cDM&S£^A/ci>r&J:i> ft m#i$fctt2-cft£ 

^j®^/i:«KiR?Si30^3O©r^;v^ r;u*-x 

*^;Ug. x-^U»^:^<Z)a«ES€^t?l»r«><J: 

[0 00 6] £/c, *l^ttR l -S i H 2 -R 3 (A 
tp. R*R^R 3 K2l^C$feft«:, TMRJS^Sfcttf^Rtt 

) m<**i£t: Kn^U;Wb^?iT-b^U>Sfc 
tt-fl£R<2) Gb6) 
[0007] 
[<b6] 

HCSC-^R^CSCH (2) 

Rni^»i^e3 0cDr;^u>S, r;u 

T^*~U>g v ^S^Si^O/c^CftO, 

*^;l,g. x— TJVmu^OM^M^^^X hJ: 
c> 0 n«o$fc^4«r<?)E^MSrrft^«> ) ttsn 

-2>ci^#ss[<hr^-fl§^ (3) ab7) 

[000 8] 

[fb7 3 

R 2 

C=C— Si (3) 

^1^6 3 0 07^+^2, /;V^x^S % T)l>*~ 
)V& S v x ^ £^>^#KS^ft 0 , 

Cti^iD»tt^May>/Sl-¥-. tK^, 75^ 
*^;t«. x-^^S^i'CDS^S^^rc^r^J: 

) (4) «b8> 

[0009] 



(4) 



[US] 



R 2 

-C^C-^F^Vc^C— Si 

^ 'n | 
R 3 



(4) 



i^i^e.3 0w;i-t;^ yu^^s, 

<fc^esf!t£U£>*>3 o<or;v*u>K. r^~u> 

0 il L,#tt*St?T -fe * l* >t&&*m-?Z><ei>r A y 
[OOlOlifc *JWtt, R-.-S i H.-C*S*l 

Zis y ;Kb^iR J -c-CH -ems ti&**~Mt 

TS-«aS; (i) •c»stis^yji'T-fe^u>ffc^«o 

4ci*«»«i-rs-«w (i) r«n*^y*r* 
*u><b^a>i»;&8rc*«. *fc. R 
4 - B -S i H.r^3ft£^yjMbt^£R l -c-CH 

j&3i»c&*m&r*HRft a (i) -easnsfy 30 
r^=i*^Fa^*&citi«ir*--«w (i) t? 
/c R 4 ..-s iH.-c*sh*^y>Wfc6* 

<t R 1 - C = C Hr*$n&x^-;l/ft-&«J«r*JRffc# 

( 1 ) rasn^'>y^T-fe^u>fb^»o«j6*<*K:* 



1 1-15 8 18 7 

6 

r*HteS (1) r*3na^uH'r-fe^u>ftA«o 

[0 0 1 1 ] ^IKHttR'-S i H,-R a T*S 
ft&b Kavy4^b*»±7-fe*U'>**:l*-- MA 

(2) ra3n*^x?.-jwt^*ia« j (t^«ia©» 

«TF«cSlCS*4Ci*W«tT*--IK (3) 

hh* (4) -c*an*i»oab#&**€fT-fe^ix> 

t£K (3) CfctlHttX (4) ■C*StiS«l9iMl/«ffi 

*6fer*S. ^SBBttR'-S iH 2 -R J ta3 

(2) r«3ti4^x^r.jWb-&«J*^K J fb^»a©» 
ttTecHl£S**C&t*»«4*&HI!« (3) *fctt 

-*« (4) -c«sti&*oaL#fit**trr'fe^U'> 

55 (3) SfcttHBW (4) r*an*»*>iRWM4* 

at?r-fe^u>i*&*irr**^^**y^-©Ba* 

St^a, *fc. ^HHBR'-S iHi-R't«8h 
St Fn^y;Wb^£r-fe^u>£fcfc*— (2) 

5 *l * Jl/f b^»*&BM b^^CDff SETfc 

S6S**Ci«*«i-r4-«W (3) £fctfMK5£ 

(4) r«3n*«9«u»fit*^rtfT-fe^u>tt^* 
=rr-5ft^-f*#y v-osR5S*fficc*jt»T:&K<b^«f 
S^^isr ? FSra*c4*4*»4raHKBS; (3) 
*fcttH»a; (4) m$n*i«»)ifiLi/*f4**or-fe 

So 

[0 0 12] 

r*t. (5) «b9) 

[0013] 
[fb9] 



i ^ 



(5) 



ra^tiScfcOtC, R-.-S i H.-c»s*i*t/yjWb 
^^R^-c^cH-c^^nsx^^Mb^^^ia 

<b£^©^Tr|^«fifl53 tt£C £ Cc <fc 0. -* 
« ( i) r«sn*^yn/r*^u>fbd«wwtr#» 

R 2 -SiH z -R 3 + HC=CH 



[0 0 1 4} 
[0015] 

Ubi o] 



JSEfcS (6) «bl0) 



-2H 2 



-c=c- 



I 

-Si- 



A. 



(6) 



(5) 



-e£&c£K:£>& ft * [0017] 

[0016] &fo&(7) atll) * [{till 



— c=c-(r 4 )-c=c— s 



R 2 



Si- 

it 
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(7) 



ps/u^fb^»t— (2) x-mztiz^^-Mt io 
(4) r«3n*«ioau*tt*4or-fe^u>*s 

& T * # 1/ v - # )g r # S C £ *C <fc £ . 

[0 0 18] EltSS (5) , RtfSC <6K KJ£3; 

(7) r^L/*«AHffc«4M&'a^MWKfb4c 
Jim. T^n+^iS, 7 S ygfr ^^OWt^**C 

ASflr**. 20 

[0019] ^mtmt&emt uxor***** r 

S# i@<D^i^L/c««^M*5J:^z:s«±o# 

2KjBBa7c*, 7^5~^A&<ff<Dl 
[0 0 2 0] cft6®^IK5cSR«C3e^ , r*r^+;HI. 

^g. -fyyfA*. t-^^S, "< 

p-s^s/;v», *9*>\4&* \*~'M&* r»;jH, l - 
T/a-^—rt/Jk .tf^iH, ^s^^^;us v 

y*~)i&, -f-yf-AriL ^>s^;i/S, 

©7^3 * f3S£ fctt7 S smt£ LXi>Xb£ 
[002 1 ] T^MH. T)l>*~ Jl\ 7^*— 7 

y^^A. ^afc*;i/y^^A. 4 v^nb'juy ^^A. so 



n-^^JWy^^A. -fV^JUy^A, t-^Jl/ 

y^^A, ^>*;i>y *9a % ^t/;uy^^A % 
o^s+t/juy^^A, ^-^^y^^A, tr^;uy^^ 
a, ryjuy^^A, 1 -^a^-^y^A, 
JUJ^A, 1 -^^--;uy ?-^a % 7^--^uy^^ 
a. ^^^;w«;^^A, -ot^y^A, ^^;i/-<> 
^y^ T >A, hy^uy^^A, ^v^;i/y^»i?A v ^ 

^—/l^^y *^A, h y 

a, x^y;i>y*#A % a-^^jv-o^Ji/y^^A, 
7x^x^ib'j ^*5A % ^^;v^hy^A % 
tF r ;->A t ^"afji/^ h y ^a, ^y^ne^MJ 

>^>^x^;u^ h y ^ A. ^+^thy)A, ->^a 
y^A, ry^ny^A, l-^.-ji/th';') 

hy^A, ^f^>^th';0A, hy/W-hy«2 

A % y^f^th'JOA. ^x^M^thi^ 
A, h'j7xr.;M^Why^A t X^^I/thV^ 
A. a-^^V^/W* h y ^A. 7xr,il/X^rwl/ 

th»J^A, ^?-;W7y^A v i^;i/^y ^y-* v ^nb* 
;v*y«>A, v^otrji/^y -5A % n-^^;u^y^ 
a v >fyy^;u*y^A % t-^^u^y^A, 
rt^y^A. ^^;l//7y^A. ist?zi<^*isJW)V 
a, ^-^^ii/^y^A. tr^;v^y^A, 7WJ 1 ) 

A, 1 -^n^^^M, X^Jl'* y ^A, 1- 

^.^ix— ;i/^y^A, 7i-;v*u , >A, ^^^^*y 
^a v ^>^i/^y^A v ^^;i/^>^^y ^a, h 
y^i/^y^A, ys>^;u^y^A % ^7 
y^A x h y-7 i^.jb^^;u*y^A v x*y;u#y^ 

A v fl-^^>^*!l '^A, 7/.-^x^r.;Wj 
y«^A % jt*ji,jii,i£*?$A % x^;V;I/^^A, ^Dt 
;Wl/t'^^A k 4 V^UtJl/Jt/tfi^A, n~-*y^;u>ib 
tr*/^A, t -y^JUJl/^^A. 7x^Wlty>) 
A, y^;l/-fe^^A, x^;b*fe^»>A v 7*Ob^t^») 
a, -fVT'at'^^A, n-^-b^^A, t - 
:/^jHzv"^A, -^^^jHz^^A, >?^^;i/^yy^ 
a, ^x^/Ky^A, ^at;Kyy)A % 
--/w<yy^A, ^t-^;v^yy»)A, ^> 
^Kyy?A 4 ^^yy-^A, 2^7^^^^ 



(6) 

9 

yy>A. -**JKy y^A^P^ F\ xf;^yj 
>J;A^n70\ ^ntVK'J'J^A^n^-fF, n - 

h\ ^purt^y y>A:/aW h\ 

F\ ^f;i/^»;^A7^^^^F, x^K'j'j^A 
r^^^-f F, :/afc\rl^y ytfA7-f*y-f F\ n- 

^A % >?7*De;l/7n^^A, i/n~W7n*> 
*}A, i^t -y*;U-7^*^A. t^>^/l^y*V 
^A. s/^*^;uv^*£/«?a. 
A % j*)\>-?>f*i<'VJ»y)\'jr z 7j F\ x^;i/^*^ 
9at7ju*^-Y F\ :7Pb\rt/^y*e^A:7;U:*5-f 

>/^>"i;A^;v^^>f h\ ^xx^v^^A^JU* 
7^F, ^W?^^A^a^-f F. 1^7^* 
^a£>p^-( F\ ^n^vn^A^n^^K. 
Wi/7^>^A^P7'/ F, t 20 
A^n-HF, -i>?Jl/v^^A^av>f F, 

^7n>")A^D7>fF> 7*-^7^S"^A^ 

p^ h\ ^^W^A^07-f F, x^;l/V^ 
^^A^P7^F. ^n^7^»/>)A^a7^ 
F\ ^^^i/^A^^F, t-^7?* 
V^A:/pWF\ ^>^7^i/'!;A^P7-f F, 
^i/jw^^A^D7>f F\ y 

A^Ci7>f F, yW7^>^A7Yt^F, x^ 
^7^^A7-^t^F, :/Phf;l/V^**^AT 
-f**-fF, n-7*^wn^A7^^F, ^ 30 
^^7^i/-?A7 -Y*^ F, 7.t^7n^) 

AT-f*£WF\ x^wnV;AA^F7>f F, x 
mW^Axh^F, s^^rt^l^^A, ^ 
x3^rl/*ul^»>A, ^yot';l/*;^ r >A. Vn-S* 

A v A i *fctifols*)i*9U s y<t Y s x^ju*;U^^A^ 
p-?^F\ ^atTJl/^^^A^ti^-r F, n-:/3M> 
#;I/^A#p^-< F, 7i.-J^;l/^A^ci7-< 
F, ^ ^W^A'/a?^ F\ x^;U*7Jl/V?A^ 40 

ijfris*? A7 J P7>( K, 7x-Jl/Mi/')A^7>f 
F, ^JUs&Jl'V^AT-f F* X^l/#;l^£A 

T^*#<f F\ 7 , Df^> 1 )A7-lt^'{F, n~ 
7 , fW;^> t >A7^t^^ F. 7xr.;l/^k>^A7 
A^^-i F, ^WXha^^-JiA, $xx?\Jl/j*FP 
>^A % ^^PtVVX Fp>^7 A, ^ii-r/^j* 
FP>f^A v ^t-n-^l/XFP^'jA, S/-^ 
>f^FP>f»?A, ^^XFP>^>A V ^ 
7xXjI/XFa>?*^A 3?j**JUr<y">A. ^x?-;U 50 
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^'J^A, P^PWAiJ^ -:/*;w*y ■? 
A. i?t-n-^WJW, yO^Jl^<y$A, 
^-\^>>;U^y ^7A, ^x^'J^A, ^X^xrt, 

^y^A. ( l — M^xito /ty^A, ^ (?:r.x 
;v> /-cy^A, s^"^* ~j y^A 4 ivos^wty^ 
a % s*fyjw*y$A, ^w*Jw<y>A v trx 

^"jw, trx ( f y? x^m^ 
AO /<y>A. **y;io ^y^A. v {a-***^ 

>S7jl0 />*y^A, ^ (7x-^i?^;l/) ^y^A, 
$/ (3-x^7x^l/i^W /<y^A. ^ (4 
-x^x;u;?;*xjVx**x;l/) ;ty^A v x^Jl/^y^ 
a^p^F\ x^;Urty *>a:/p-?-< F. x^A^xy 
•)A7^^ F. x^j^y?AMF7YF. ^ 

xxjux^x;i/^y «ja/W F9-f F\ x^;w^y ^A 
xFtVF, 7 , p«a , 'J»)A7*p^>F\ r/T-iW* 
'^AT'Ft-V F, xf^y«)AxF+2/F^ ? * 
xjb x ^ x ;W * y ")A7*P ^ F* 7*x ;V x ^x JV 
^'J»)A7*F^F, x^;ws'j^A7^ F, 
;nj*)A75K. F y^f-iM^X F»Jx^#7 
> k h y :/Pfcf;M^> l F y n -:/*;V#^>, F'J 
t - n-:/^l/*'-:/>, Fy^^-PX F y^+ 
F ij7xx^>, F y^A'T^x 
»>a, Fyx^r/;i/^»)A k F^pfW^ 

?A, F'Jn-^W^^A, h'Jl-n-^ 

^r^^x^A, F y^>^;Pr;V5x^A x h y-^4- 

S/^H-^A, F'J7xr.;l/7^$-^A, ^PP 
^f;l/7^5-!)A, ^pp^WJ^x«)A s 

^pni?7"nhWH.-^A, ^an$/n-W7 
Ac-x^a, ^oa^x^W^H, 7*p^^ 
^^;1^t;u^x^a, 7*a^x^7;^--'H, ^ 
p^yT'Pt^^-fA, :/n^^n -y+fcTfc 
*x£a, xxjbTrt/Sx^A, 
f& v t^x^jvffiia, 2>^atr^ffit&. t^n-^iUM 
£h t^*t^ffi&h ^^xxju^iS. S/y?;^F5 

£A, J/i^F^A, ^7*Pt%*F^A k ^ 
n-^^F^M, ts^JrisfrX F ^ ^A, x 
^jf/F^A^iW^S. 

n<hbt:«, y^^A^i->x^;vrji/5x^A. y^ 

^Air h^ *-7"P trjl/T^5 x^; A, y^^A^h^^-i^ 
^r^UT^^x^A, 'J^ r )Ar (7x^ktf- 
;U) TJV^x^A, y^AFy (V xx;bx^-x;l/) 
7^5-^AiF^>F» y^A^ (7 xXJl/X^x 
;U) r;l/5x^A*xxF-ir'>F, tF'J^Af F7X^ 
;Vr^^x»>A. ^ F y^AT 5 * F^PW^S-') 
A. th^Afh^^m^^A, tF'i 
^At^Fv (7x^Jl/Xf^) T^l/$X^A % 

Ahyx^m ywAF»j-/D^m y*o 
a f y (7x::^x?^> sis, ^ h y ^a h yx^ 
f y ^ a f y f^ffiis. th^AF'j 
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n 

[0 0 2 3] TJ^^iy^SLtlyXltrj^^&tm 

&?&&fn&-~mv$>z&mT)i<zi*is Ff 
<DiiSWi?7c^, "<y y ->a % vy*^$A % tjfrfj io 

A, ^hP^^A, /*ySA&£©2jK**ffl*at * 
T^S-^A. #y^A, -f>*^Afr<!:*CDl 3 

RUlSc*. -f * h V 9 A tt 3 1K^&K7C& * 
^;W3^^A^ci'CD4K««^IS7C*, 

m. ~?^nisr£E(oi mm±m7m> &u£<Dsm& 

[0 0 2 4] Ctl6<D^BJ£lR«:*g^rST^=J*^S 

:/n#*5/3fc n-:/F^>g» -fy^h+^IS, t - 
^f^s, ^>^;vtf^>S, * 
J'^i't+^I, T'i^^^I, 

[0 0 2 5] T^n + ^S^l^lE^ilTc^i^L 

^a^f+^f, 'j^^Axh-t^F, y^^A^P^" 

*->F. ^-)A>fy^O^>F, n-^ 

h*^K, y*#A^ yyM ->"F\ y^^A-t-y 
F^F. y?^A^>^;i/^^^F. 'J^oa^^ 
;b**^F, y^^A^^^i/*^>F. y^^Ary 40 
iM'+^F, y ^*>A^>^i/3f^> f, y 
>^>f\ y*2A^y*;M-*^F\ y^*>A^F4= 

i/xF^F, 'J^A^F+^xF^xF^F, 
^»)A^F-t^DmF\ tF'^A^F^ 
F\ th'j^AxF+j/K, tF'^A^o^^F. 
^hU^A-fV^tuK+S/F, tF'J^A-n-^F^ 
->F, tFV^A^V'/F-ir^F, tFV^A-t-^ 
F*->F\ tFU^A^>^t^>F\ ^Fy^A^ 
*5/jM F.. ^ h y ">A^ prjl**^ F\ ^ F y 
-JATVW^F. ^ F y^A-^>^>U^+^F. ^ 50 
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F 'J^Ay ^y^F. ^Fy *At7^*t^K, 
tF^A^F^xFt^F, tF'J^A^F^x 
F^>xF^>F\ tF'J^F^a^F, 
^y^A^F + t^F, *'J^AxF^>F, *^A^ 
a#*s/F. *y^A>f V^D^F, Ary^A-n 

-y>*s>F\ ^yjA-fvT'F+^F, #y$A-t 
- -yF+^F*. *';^a^?w^f, #y»?A^ 
+S/;M^VF. #y ^Atf^^l/tf^F. #y^A 
7U^t->F, ^^a^>^;W->F, #y#A 
7*^>F\ ^'J^At^m-tVF, ^y^A^ 
Ff>>xF^>F\ ^y^A^F^>xF^>xF^> 
F\ *y^A^ F*f^**J<*fF\ ^tr^A^ F* 
->F. ;H^^^AxF+V F, ;l/tr^^A^nrK^V 
F\ ^^^A-fv^u^F, ;l/tf^A-n-y 
F+5/F. iVtrs^A- 1 -yh*^F, ;utre^A^ 
>i?jM-*s/F; ;i/t^£Ay *y+*>Fs ;i/trt^A 
y mrfxF+i'F, -fe^^A^F + ^Fs -fe^Ax 
F*^F\ t^A^a^F, t^A^v^u^ 
*^F\ -fe^ r >A-n-^F+5<F\ ^A-t-^ 
F+fF, b->^A^>^;U^^v' F. t^^A7xy 
*!^F\ ^^A^ F^xF^F^iWmi 

[0026] r^=J*^»^2K«ffi^H7c3RilS^l/ 

y ^a^ F) » ^y '^;a^ (xf^> 

F) . oj'^a^ (yatf^F) . ^yy^Ai? 
(^v^a^t^K) . «<y y ^A^ (n-'/F^> 

f) . ^y y ^a^ <>fyy f^> f) , -^y y sa^ 
(t-^F+^F) . ^yycA*; (^>^;u^^-> 
f> , -^y y ^Atx (-x*vjv*+^f) . ^y y * a 

is (**=r-;Vtf^> F) , ^y »J^A^ (<^>isA,** 

is f) v -<y y^A^ f> . ^yywi; 

(^y^;u*=^>F) > -<y y^A^ (p< f^^f=^ 

is F) , -<y y F^xF^xF + V 

F) . ^yy^A^ (yi-^P^F) % 

->^At> (^F-t^F) , ^^V^A^ (XF+V 
F) , vn^A^ (^n^^->F) , v^->->A 
y (>fv/a^^F) , 7n^A^(n-'/F4- 
^F) . ^*t"?AiP (-<y^F^^>F) • ^^^^ 
^A5^ (t -^F^fF) , v^>-)At/ (-^>^Jb 
^+i^F) » v^S/^AS/ (^+V;l/^^-> F) . v 
^*->?A>> (^^^;1^^^>F) , v^t/^Ai^ 
(■-O^jM-^F) . v^»>">Ai> (y^y^-> 
F) , 7n^A^(^F + ^xF+VF), 
*y^At? UF^xFt'>xF^>F) . ^#*lsV 
Ais F^^^P^S^F) . ^y^^^A, i7;l/^> 
^A>? F^->F> v ttfrU^Azs (xF + i/F) , 
ft Mis $ A is (yp^+i^F) . ft)Vis^Kis {JVs* 
n^'+^F) , ij)\>^sju%s (n --/F+^F) , 
i/^A-; (^y^F^^F) . ij^ls^^is (t -^F 
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=*^F> . *u\sls*)Ui/ (^V^A^^F) . tJJliy 

. t?)W)<U*J (^>^;1>*^>F) . # JV 
>")A^ {yxs^ts F) , t»\>?sVAts UF^/x 

F) fc *;k>->A^(yf^o^>F), *Fp 
>^>?A*; (y F3^>F) . x Fn> r /^A^ (xh-t 
t/F) % xhD>^^At; (^atf+^F) . x ho> 
*9AS/ (-fy^Ptf+S'F) , *hP>*?A^(n 
-^f+s^f) , * hPVWA^ (-fy^F*^ 
F) , ^fD>^-)A^ ( t - T'F^F) > *Fp> 
(^o^b**^ F) , ^fa>^ T )Ai/ (-^ 

FK ^ hn>^^A^ (O^W-t^F) , XFu 

>*^A^ C7*./+5/F) . X H2>*$A5J U F 
ti/xK'>K) , X FP>*^A^ U + 
S/xF + ^F) , ^Fa^AyUht^a** 
VF) % -rty>At> F*^F) . ><y»>A^ (x F 
*fF) . ^y»>A^ c/atf+s^F) . ;*y»>A^ 
(-fV^n**S/F) . AS? (n-7h*is 

F) > /<y*A5> Wy^F+fF) , /<y*A5> (s 

~^f+*>F) , /tyjAs* ( t -^f+^F) , /*y 

t>A^ (^>^;M**^F) . AS/ (^*^* 

+5/F) . a'^A*; Cf-*?JM-+2'F) , -rc«J9A 

^ ("Ot^M^S/F) > A3? (7*S*U 

F) > ^y^(^F+VxF^>F) . m;^A^ 
F^^xF^^h^F) . *y>AS? F* 

[0 0 2 7] TiUa + ^at* 5 ! 3 ftyfcgb&fl7G% t&ik 

n> F 'J F*t/F> v jKn>F«; (xl-^F) . 
#p>Fy (:7n#*t/F) , <Kn>F ! ; (-fy^ntf 
*>>F) > ^a>F'i (n --/F^>F) , #P>hV 
My^h+VF) . #P>F'J (t--/FfVF) . 
*~p>Fy (^>^;V^-^^F) % ^n>h r J (-M*-^ 

JloMrS/F) , ^P>F»; (*^^**S/F) , #P 
>FU («<>^U**^F> . #P>HJ (7x^> 
F) % #a>F y F*i/xF*2/F) , #u>F V 
UF^xF^F^F), >Ka>hy (^F + 
f:/u#+^F) , r^k^Ah'J UF+VF), 
7;h^>aF'J (xf*s/F>. r;^--r)AFy 

(:/p#*^F>. T^^CAFU (YV^P^t^ 
F) > T^^-^AFV (n-'/F+VF) , T^S x 

^a f v (-f y^F*t/F> > th^x^a f y (t 
:/F*t/FK r^^'UF'J (-o^M+t/ 
F> . r;i/^^AF'j (^s/ji^Mri/F) . r;^ 

i^AF'i 4^^**5/ F) , T^^^AFV 

F) . t^s- ^ah; (^F+^F^F) . 7A 
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x^AFy f^d^^k) . # y ■? a f y 
(^f^>f) , # y ^ a f y (xf^f), 
a f y <:7p#*5/F) . ^/y^AF y <^y^n#* 

S^F) . #9iAF'J (n -^F+J/F) . tfUSA F 

y (^y/Ft-^F) , #y*AFy ( t - 7Y*is 
F) , ^/y^AFy (^>^**^F) > Ah 
y (^wi/^^^F) , ^/y^AFy <*^^>u** 
j"F> . ^y^AFy (^>^^^f) . /jy^A 

Fy (7x/^F) . *0-*AFU UF^xF^ 
10 ^F) , ^/y^AF y F^>xF^>xF^> 

F) s #y>AFy f*->^p#*->f) , ^>t? 

»>A f y F+^F) v >f>^»>AFy (xh^ 
F) . -Y>^^2xFy (^n^t^F) , O^AF 
y (-/v^n#*?/F) „ -r>^3AFy (n-'/F-t 
^>F), -/>^)AF'J (-fV^F^F), <<>W 
A F y (t-^F+->F) , -f>^AFV (^>^;U 
^-=^^F) . -f>^^AFy (^*'>^*>F) > << 

>^^af y (^^^;u^^^F). -r>^£AFy 

20 F) , O^AFU UF^xF^F), 

■5 A F y UF*'>xF^>xF^F) , -f>^A 
Fy (M F*^d#+VF) 

f y ^ a f y (xF+i/F)» A v f y ■> a f y ( v 
^^>F^F) , ^^>y^Ahy (^F+'>x> 

*V F^> F) ttiW6ti4 ( 
[002 9] T ;U r7 ^ 4 ^^^JlTt^ i ^ L 

fc*»rnr3*s/Fffc^«iOTtt. 

30 >fF7(^F^>F), mfF7(xh^^ 
F) , ^^>^F> (^P^-^F) , ^^>^F'> 
(^y7"ir^vF) . ^^>t"F^ F+^xF* 
^>F) s i/;^-^AfF7 F^'>F) , 
•)Afh7 (xF^>F) , ^^')AfF7 (^*P 
^^-^K) . ^x-?AfF7 (^y^P^-V 
F) , ^U=ir.^A^F7 F*S/xF+i/F) fc£ 

wens. 

[003 0] T^^^^S^BKS^^IlTC^iste^U 

40 (xh^F) ^i'^tf^n^o r^^^^> 

JW6^»^^itt*U^&IRT^3+^Ffb'& 
!feibr«. a*Wcc», #pa F y (xFt^F) , 
^oaFU <-fvrfa#*i/F) ft«**tf6h*. T 
;U n * 7 KS^^RtcX i IS ^ 0 /c^felg T 3 ^ 

^F^fc^«jiL,r«, ^>^/>i?OF^ 
VF) , v>^7>^ (xF^>F) ft^W6ti4. 
r ;u 3 + 8 ^aS^RTcK i O tc&MT* 3 
^^F^fc^^Ur^ ftfW)(C», ttFU (xK^> 
F) tzZifimihnzJTfo^^ifiSWBmSMTt 
50 mi^Lfc^rjU3^^F<fc^?ior«. 
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^ v >ry\>i> (xF^F) , r, „ 
F*->F) tt^r^WStia. 7;Ha4=^K**l ij^S 

JMttWctt* MV U 1**5/ F) . (xF*^ 
F) . £3^ (-/atf*^F) . fflt? Uy^atf+f 

F) > mv (n-^F^F) . (t-7b*is 

F) > U F*WF^>F) frt'^tf^ft*., 10 

n+s/Fft&tt&OTtt* Jittnecis. ffiia^xF*^ 

F\ IEMi? U h^xh^F) tt^s^tf^n*. 
[003 1] ^f-P^r;i/^^^Ffb^r%iLT«, 

^•'Mf F^ntf+fF. * F y^ATi^^A 
■rh^^F^^F. ^Fy^A7JU5^AfF^ F 
*->F. t F 'J r )A7JH-* r ) Ar F 5^ F 3rZs F , ± 
F 'J •JATJI/^ if Af F 7^d#^^ F . ^F'J^A 20 

r;u^^^ Ar F v-^h+vF, #y iAT^s-fA 
fF^^F+^F, ^7V^A7^$-^Af F^xFt 
i"F\ ^'J^A7J^^ArF7^ci^F, #y 
* A7^ 5 A^ F >^ h Ftt"<5T0*tf 6ti*. 

[0032] £wr 5 FStett* *^tir/>*^ 

7. »1 $fc(J»2 7 5 ><D*3RM-f - 1 ffltf&WJHTr 
WkLtc^mr 5 tit&W ; 7>*-7*fctt!fc l 7 5 
>©7jc^(D)l^-2ffl^^Jl J F'Cia^L/c^B>f 5 Fjb 

»Lfc&JR~ h y F<fr&«J*;R«M"&. 30 
[0 0 3 3] mi £tc\*m2T ryiLttiyfJl/7^ 
> % >>yW7 5> k x^Jb7 5>, x^Jl/7 5 ^ 

pt'r/$x ^ntvi/7 5>, A vt'p tvur ^ 
>. ^-fv/PW^X y^ji/7 5>. Vf+h? 
5>. ^yy>;U75>, y^v^75> t t 

s>^>^;ur 5 -\^>;i/7$x i/^+^7 5 
t^W5>, 7UW5X >>7'J^7S>, 

F 'j^Wi/'i^T^v, t^x ( f y^eM,^y;io r 
5>» 7-y>> 5P^*^ur 5>&£#*tf*>ft£o 40 

[0 0 34 ] S»*T^^)S7C^iUr«U^^A, ^F 
y^A, AMJ^A. Jl>fcf^A, *r>^Afc£<7M^#l 

3-F*ft£©^ny>»* TJU^Mfc TJl>* 
7'J-^SttibWI:**!, 



[0035] TkSRKt-T-iaBftT S&HRtW 3 

ijm7U", y^Ay^75F\ y^Avv 

F\ «Jf9AXW5F. y^^A^x^Jl/ 

75 F\ uWA^otf;!/?? F» y^->Ai?^atfju 
75 F\ y ^•JA-fVT'aWs F\ 'J^;A^>fv 
ypwrsF, •;^')A^;r/5F\ y^A^y 
W5F, y^^A-<V^;U75 F\ y*»?AW 
7^f ;i/7^ F, 1 -y=r-;W7 5 F\ y^? 

A^-t-^i/7U\ v^^a^>^7U\ y 
f»)A^>f^7n*, yf-)A^>ji/75F, y 
^^a^^taF, y^A^^wsF, y 

AF^WVW^ F\ y^^AtfX (F»M^ 
->y;l/)75F\ y^'^A^*r.jl/T5 F\ y^ r >A^ 
?*~/I/7S h\ y^A75 F\ tF'J^A^f^ 
75 F\ *• Fy ^A^y^l/7 5 F\ tFV^Ax^l/ 
7 5F\ ^Fy^A^x^;l/T5 F\ tF^A^at 
;l/7 5F\ ^hy»>A^^C3b; # ;U7 5 F\ ^F'J^A-Y 
V7"Pt^7U\ * h y ^A^-f v^nf;V7 5 F, 
^F y^A^Ji/7 5 F, ^Fy^A^y^;P7 5 F, 
i-b y»>A^v^;U75 F\ ^ F U ->AS?>f y^Jb 
75 F\ tFyW-t-^^/U*, th'J^ 
- t -y^-JV7 5 F, tl ; y^A^>?-;l^7U\ tF 
y^A^>^^7 5 F\ 7^ F y-^A^+^Jl/7 5 F, 

^ f y •)a^^ji/7$ F\ t F>; >)At^w$ 

F\ tFVWJWS F\ tFy)A«/7»J^7 5 

f, -r f y •> a f y ^ y ^7 5 f\ ^ f y ^ a tr 
x (Fy^^i/^y^) 75 f. tF r ;^A7x^7 

5 F\ tF»J')A^7x-^7U'. ^U^A7SF\ 
*'J^^7^F, *y^A^y^75F. XV 
^AX^Jl/7 5 F\ ^y»>Ai/X^JU75 F, ^y^A 

T'otwsF, #y ^a^p tr;u75 f, ^y^A 
-fy^atw/ ? F, /^y ^A^^yyatr;^7 ^ F, 
^y^A^5"-;U7 5 F, *y^A^;V7^ F, 
•^A^y^^75F\ *y«>A^^y^;V75 f % 
^y^A -t y^;i/75 F\ *y>A^™ t - 
7 5 F\ ^y^A^>^75 f» *y^A^>^;u 

7 5 F. *^A^^7 5 F, *y?A^^^iU 
7 5F\ *y^A^*^^;l/7 5 F\ ^y</A7y^75 

p. ^y^A^7y^75 f, #y^Ahy>*;i^y 
;vt5 f\ ^y^Atrx (Fy^^^y^) 75 f\ 

*y)A7x-Jl/7 5F» *y -5A^*^l/7S F\ 
;l/^A7? F\ ;l/tr^^Ay^JU7 5 F\ ;i/tr^ 
A^^7^ F\ ;l/es/»)AxW5 F\ ;l/tr^> 
a^x^;W7 5 F\ ;n^^^A^at*;i/7 5 F v ;i/tr^ 

^A^d tVl/7 5 F, Jl/tr^^A^y^P t;l/7 5 
F\ il/fcT^^A^-/ V tVU7 5 F, Jl/^^A^f 

;U7 5 F. ;utr^ r >A^y r ^;i'7 5 F. ;Vbf^ r >A-fy 
^ji/7^: F. ;i/tr^^At?>fy^iU7 5 F. ^ 
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•}a>>- t --J=$~y\;7 ^ h\ ;i/b^As^>^;U7 5 
F. jutr^^A^^^;ur $ F, ;utr^^A^-^^;u 
r ^ k. ^^•jaf «;^^;|/^>;jvt5 F, /ub>^ 
Atrx ( b >jy^k>y« 75 F. ^>')A7 5 f. 

0AX*Jl/75 F, -fe^A^J-^l/rS -feS^A 
ynk^r^ F, -feV^A*J:/ab*/i/7 5 F, -fei^A 

F. ^ f H^>fy^pW5 f. 

^V^A^;VTa F, b^A^^V7 5 F, 
■'M-ZV'/^Vr^ F, JzUV&isJV^rfrT Z F, 10 
-tr^^Ai^- t -"/fJbTS Fv -lr->^A^>^;UT 
5 F\ t^^>A^^^7 3 f. Hr^^A2f^^;UT 
5F. t^Ah'^W^y^TU*, ^>?AbTX 

(f «;y^^>»j;u> 7 5 Ffr£#W kti*. 
[003 6] *^M^<tS^T^^JlM^2^A^ 

■<y u o ui>y 5 Fv y^Ab'x (y^^T5 
F) . -o; y>Afcrx (^^7 5 F) , "<y y^A 
tfx (xwu*) . ^'J T J r )Aex (^xf/i/r$ 

F) , ^yy^AtfX 2 F) . ^'i'J^A 20 

trx F) % *<y y^Atrx (>f v/p 

b;U7 5 F) > *^y y^Atrx (t>>f y:/afcr;i/7s 
F) . ^yy^At^x ct^i^/s F) . ^V'JWK 
x (^^r-; F) . ^yy^Atrx (4v?**,t 
s F) , ^y y ^Atrx (y-rv^r^ F) % *<y 
y^Atrx (t-^ji/7 5K) , ^yy^Atrx 
-t-y^ji/T^ F) , ^y y ^Abx (^>f^7 5 
f) . ^y y^At^x <^>*^t 5 f) . y y ^ 
Atrx F) . -*y y^Abrx (^^v 

JU75F) , ^yy^Atrx (*^tsf) , -^y 30 
y-?Abx (7»j^7 5F)., -cy y^Atrx (s^ry 
;ur s F ) % "<y y ^Atrx ( h y^^ju^y^r ^ 
F)- . ^y y ^Ab-x (t?x ( f yjif-fruvfr) r 5 
F) , -<y y^Abrx *~a>t 5 F) . ^y y^A 

LfX (^^x^;UT^ F) . vnv«5A^7 5 F, 

a brx (^^rs F) > vni/^Aa 
(isj?-)[sT$ F) > 7^e/»)Atx (xf;i/7a 
F) > v^*i^Abx F) . vy*^ 

^Atrx (^nb*;U7 5 F) , vn^AL'x (i^ 
nt'^r 5 F) . v^v^Atrx (-rvyutr;i/r $ 40 
F) , -^^^^Afcrx (^-Y v^nfcvur^ F) , v 

^*>-^AbX (^f^7 5 F) . v^^^A^ 
(*^^;l/7 5 F) , 7^>-)A^ (^V^^T 
5 F) , ^n^A^ (^^y^W5 F) , v 

^^Aex (t-z/^ur^F) . v^^At 
^(^-t-^7U*), -^*->"}Abx 

3^7 5 F) , ^y*^AbX (^>^JU7 5 
F) , v^i/^At^ («M^>;U7 5 F) , ~?>f%is 
^Atrx (^*^7 5 F) . 7n^-)A^x 
^^75 F) . v^*>"?Atfx (ry;ur ^ f) . 50 
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-7^*^ Atrx ( 1st y ;U7 5 K) v ^y^^^Abr 

X (h'J^^>'J^7; F) . W*V^AfcfX (bf 

x (Fyy^ibt^yju) 75 F) , -^^e^Abrx 

(7x^1/75 F) , V^->»>AtfX (^^^r-;l/T 
5 F) , M^Ay/S F. ^;V>"^Atrx (y*;l> 
75 F) . ^;ai^x (z^M^)VT^ F) , ^7^^ 
*>Abx (x^jut^ F) . X7^e>^Aex (^x^u 
75 F) . y^l/^^AfcfX (^Ob'Jl//^ F) . ^j^> 
^Atfx (^nw^ F) , ^->^Abrx (^v 
^nbiV7^ F) . *;v->^Atrx (^-rv^nbr;V7 
5 F) x fc/i'^Atrx (^wh F) , ^;u->^a 
h^x (i?^7^ F) % ^^'>Atrx (-fy^rt^ 
7 5 F) , ^Jl/^^AbX (^^vW7? F) . ^7 
;l/^A^ (t-^7$ F) , ^^Aex 

(s^-t -^;U75 F) , ^jwe^OAex (-^>^;b 

7 5 F) , ^^A^ (i?^>^Jb7 5 F) , 
^^AfcfX (^^>^7 5 F) s ^U^^AtTX 
^*/;b7^ F) . ^;u->^AbX (^^^ii/7 5 F) . 
^jl/^^AbfX (7'J*7? F) . 

F) , *^AL^ tbVJf'X't'VA'T 

^ F) . ^^>^Atx (b:x ( F yjt*-)V*sVfr) 7 
SF)> ^;b->^AbX (7x^;l/7$K) > *7A^>^ 
AbX je r-;l/7 ^ F) . XFd>^^A*>7 5 
F. xhnv^^Atrx (y^;b75 F) , xhn>^ 
^AbX (^^JV7^F), XFP>^^AtTX (x 
^1/7^ F) , XFP>^^AbX (i;x^7 5 
F) , x hn>^^Abx (^nbVU75 F) , *Fu 
>^^AbX (y7Ub>7-: F) » x bn>^^Ab- 
x (^yyafJi/7^ F) , Xhn>^»>Abrx (^^ 
vynb;i/7^ F) . xhav^^Atfx (^;i/7$ 
F) , xhP>^At:^ (^^^;U7^ F) . x hp 
^^A^(>fv^Ji/75F), xFvT>^^Atr 
x (^-fv^w^ F) , x hn>^^Abrx (t - 
xha>^'>Atrx (^?-t-^^ 
75F), x hta>^^Abx (^>^;V7^ F) . x 
Fu>^^a« (e^>*;t/r^FK xho>^^ 
AbX (^WSF) , xhrJ>^Ab-x 
+ ^;U7 5F) , XhP>^^AbTX {*1>*)VT^ 
F) . X hn^^^Atrx (7«J^7 5 F) . X Fa> 
^^Atrx (isro&r^ F) . xhP>^^Abx 
(h ^^5/y^7 5 F) % xhn>^^Atrx(b 
x (Fyy^l/^yjl/) 7$ F) . xha>^0Abx 

(7xXJl/7 5 F) , XhPV^^AbX (^y^^-Jl/ 
75 F) , ^y^A^75 F. ^'y f >Abrx (^^;l/7 
5 F) . ^N'y^AbTX (tsjt*)\,T< F) . ^y^AbT 
X (x^;l/7 5 F) , /^y-^AbX (^x^7 5 
F) , v^y^Atrx (^*abvv7 5 F) , /^y^Atrx 
(^yab';V75 F) , ^'y^Atrx (^v^*ab';V7 
5 F) v ^y^AbX (^^yy'nbVU7 5 F) , 
^Atrx (^75 F> . ^y^Abrx (^^^;U7 
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5 F) , *V*)J*\Z7s (>fy-/^7 5 F) . *»J9A 
b'X t&4 V^^il/T 5 F> . ;<'J">AW (1 
;UT ^ F) , ^''^Aex t -rf*fry% F) , 
AiJ^A^ (^>^T^F) . ^y«}AbX 
>^l//$ F) > a'iJ^A^ (*s*S/Jl/7 5 F) s 

y^Abx (*^*$/j|/T3 F) % /<y$Afcrx 
^;ur ^ F) , ;>y^Abx (r y;urs F) . * x )*> 

AbX (^7'J^7 5 F) . ^y^Ab* (Fyy*\fr 

t>yj|/rsF) . A'U'i'A^ (bx (HM^s/y 
t ^ F) , ^y-^Abx c^x^;pr^ F) , '<y 
^Abx <^^^->iut^ F> , >*y ->a <t Fa) r 
5 F, (b Fa) Ftt£**4*If6 

[003 7 ] *3RK^f iBKft-i-S&BUK^ 1 

y sf\ y*3Ay*jM*F, 'Jf 1 )^ 
bJWsF. y^A^^-M f. y^^A^v*/^ 

;MU\ y^">A- t -^^hfr-i 5 F\ »J*'>A^> 

jMsF* y^fAry^ws F, 'j^Ah'jy^ 

* F, ^* F y r > A^ S F» tF'J^Ax^K? 
F, * h y^A^nbTJM 5 F. ^hy^A^v^nb 
;WsF\ tF'J^A^-f^F, tF'j^A-fV^ 
*;W 5 F, ^ h y ^ A- t --?*iU4 U" ( * h y 

a^>*;w 5 f, * h y ^a^+^w 5 f\ ^ h y 
^a* ^ f, * h y ^at y;w ^ i% * h y 

b\ *y->A-YsF. *«;^f;wn*, #y^A 

X^/MSF. ^f'^A^^K^F, #y$A-fv 

^abJi/>f5F, ^y^A^;u>r^F, *y*A-/v 
F, *y»A-t-^-fsFi #y^A 
^>^jM ^ F, *'; f >A^^M5F. #y*>A;f 
S F, ^7'J^A7'J;M 5 F\ #y ^Ah 'J> 
F, #y ^a^cuxjw* F, ;vb^ 
A >f s Fx ^^A^^;MsF, A/b^Ax^rt/ 

>fsF, ji>b^«!>A:/ub;M * f\ ;i/b^-^A>f v*y 

cib'JK ^ F. Ji/b^A^n^f * F, ;l/bi^A-r 
yy^jWsF. ;i/bt^^A- 1 -y^jw ^ f\ n^b 

^)AF'jy^yjM2F, "b^A^F, H?^ 
^A^f;W S F, t^Ax^MU*, ^>"5A7' 

^ F. ^>»)A^V^JM?F, *f-r>*>A- 
1 -:72\*W < F. t^AF'J^^'J^? Ftt 

[oo38] 7Hmm^tm^r^mm : f-^2mmm^ 
-^yy^A-f^F. ^yvH^^K^ f, -*yy«> 

2xX^;u><$F. -cy y^A^ab^-f 5 F. / < , J^ 
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A^yyafjwn*. "cyyjA^/P-f s F\ *<y 
•j-ja^v^msf. ^y y ^a- t ~:^;M s 

F„ ^'JV^A^>?;l/^^F, ^'i^A^-WV-f 

u\ <y^)At^^M^F, -^yy^Ary^w 
5 f. *<y y ^af y **Ms*)fo4 s f, ^u^a 

7*^^F 4 v^^A>fU\ v^v/^A^ 
^ F* 7^>")AX?;M^ h\ ^A 
-/PbVWU', 7n^ , )A-fV7'oe;M5F, ^ 
2f*^-?A:/*;W S F. ^^A-fV^JM^ 

10 F» vW^A-t-^V^^F, v^*^A-^ 
>^;M $ 7n^A^2/;K5F, v^*-> 
')At^^W5F, 7^)A7>;;WU\ ^ 
^^Ah'^WV^M-: F. 7^^A7x:- 
;WsF\ W^A^F, WV;Ay^l/^ 
F, W^ax^^^F, ^>-)Aynt>^ 
F, ^>-)A^r/nt';M5F, M^^A^ 
Y $ F, ^^A-(v^;Wn\ ^;bv"i?A- t 
-^^;l/^^F, *iU->^A^>^-r 5 F, 
a-*^>;W ^ F. W^a^^^;M^F, /^V^ 

20 A7 T J;WiF, ^^AF'J^^^MS F, 

^-JA^x^^F, XFd>^A-fSF, x 

Fp^^^a^^Y F* x ha>^At^*;M 
U\ XhP>mx^M5F. xhav^^A^ 
af;W 5 h\ xhD>^«?A-fyyofc:;WsF, x 
Fnv^^A^JW ^ F, xhP>HA^fv^ 
^ ^ h\ x Fav^^A- t —zf&JU4 5 F, XF-a> 

?^A^>^MU\ ^FD>f«?A^^O 

h\ x hn>^^A^^^Jl/>r 5 F. xha>f«?A7 
y;i/^f= Fv xha>^AFV^^> r ;;K5 F, 
30 ^hP>f')A7xr,;W$F, y^y^A>fSF. ^y 
^^MU\ ;<U^AXfW5F, ^'J^A^ 
ab"ju-f*F, /<y «)aY y^a^M 5 F\ v<y^A 
^jb-fsF, ^»;^A-/y^;WsF, ^y*A- 
t-y?;M;F. ^y»>A-^>^-f ^ F. ^*y^A 

yjw-fsF, ^'^AF'jy^'jjMiF, ^y* 

[0 039} f y F<fc^*i o~n* y a^. f 
y f, ^- h »;^ax h y f, ^'J^a^f y f, ;i/b^ 
40 -)a^ h y f, -fe^^Ax h y f. -<y y ^a^ h y 
f, 7^t/')A- h y f, b y f, x h 

a>^^7Ax h y F\ /<y ^ax h y Fft£aQAVtf6ti 

[0 040] R-.-S i H.r»3tiSf y/Mfc^tti 

( 1 ) n-S ^> V ;i/7 1 ? u Wk^i^Silt ^>i» 
m&m\?Z>. D§*4<DR«--S i H.*C.^3ix^^y^ 
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jt*tof5> % bVjt*frisT>>* x^;b^^>, ^x 
f-jlls^l'. b y x^-n^^. :7*.-jH/^>. ^7 

trx;i/t/^x T ? ;;l/^>5>. x^r.;l/t^5>, 2-^ 
at'^>7>, ^>V^^>^>. by?;M-n^ 
;l^>^>, (3 ,3 ,3 - b >J7;l/tti^tr Jb) *^ 
X 4 - *y Vto h;Ux>. 4~v;^x^U> x 4 - > 
»;;l/-a. a. a- b y vMVi b;t"X>, >b*t^ 

^>7V, t?xh^>7>, h'Jif-t^7>^if^ 

[0 04 i] $tc. j^cDR x -c = CHr^;*n£x 
t*> v i-^>, l -^*5/>, tr^;ur-fe^u>, 

3f1f>, 4 -x*x;l, h;Wx> % 4-xf-^.;bT-y 
> % 3 - x Jl/T x y > & <t* *> £ „ 
[00421 ##Pj§rf#6tt£-H»3: ( 1 ) *C$kZtlZ> 

*u>, x ?toisv ;i/7-fe u > , t/x**s/y jur-fe 
b 'jx^'jivn^uv, ^ccx;i/*/y;i/ 
r*fe^b>, t?7*x;^yjur-fe^u>. ny^xx 
ji^y^r-fe^ux ^^ji/^y^r-fe^ux trx 

;b (x^xjl/) ry^ (x^x;U) l> 

x?-x;Ui^>, 2 -yatTx^ (x^x;l<) ->v>. 

(x*x;U) (3,3 ,3 - b 'J7WBrtK 

;l/> (x^xjl/) 4- (x^x;l^>y;l<) bJl' 

x>. 4- (x^x;l/->'J;l/) 4- (x^x 

tolsVto) - a, a. a- by -7JU*a hJbX>, ^b 

b yy h^^y;i/TH2^u>. xF^y;vrtf 

;ur-fe^u>, i-t/yji/-i-^at:>, trx ( l - 
yntrx/i/) y ^n^y;u- l ~ ^atf>, i> 

y^^yiiF- l -:/ufcr>. b yjt&toisVto- l - 
T'aby, x^u^i-7'nf>. px^-ji/jxy 
i - -yutr>. b 9x.&3V*syfc- 1 -■ ■/at , > k 

7x:»'JJl/- 1 -ynt*>, t^:7xx;t/^y;l/- 1 

wi/vy;!/- 1 -:/a tr>, l — s>y -iu- l 

hfX ( 1 - :/^x;U) h y ( 1 - :/*x;U) */ 

h yy^/us^y^-- 1 x^n^y 
;Hl-^^x^i/'i;P-l-^X h'/x 
■^jn^y^- i -yy->, 7*-^>y^-i-^f 

>. ^v^x^t^y^- i p;7x.-;i/j/'j 
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y;i/- i --M^v, trx ( i -^^-fexjp) 

by (l-^-fe-^) ^;i/^y;t>- l — > 

iSMf-tots*) to- 1 — bVjtftof 
\) jl- ] --^4*-^>, X^-JUS/U jv- i — ^+5/> 1 
x^;l/S>y>rV- 1 b yx^;V^y;U- I - 

^^->>, 7xx;U*/y;l/- 1 ^7xx;l/ 

*/*)to- 1 b 'J7 J :^ I JJI'~ 1 ~< ^ 

>> v ^>>A>^y 1 -^-». tfx;Vx^x;U 
^^;i/^y;i/-2 -^>- 1 
io JV^fJ;v~ 2-^r*>- 1 -^>, h^^V'JJi'- 
2 - ^ > ~ 1 - -f ^ U ^ - 2 - ^> - 1 
-^> N ^x^;l/^y;P-2->^r>-l --f>» by 
x^i/y;l/-2~^>-l 7^xjbw;u 
-2 -./f*>- 1 ^x^>'J JU - 2 -^"^r 

>- 1 - -Y>. h 'j7x:'^>yil/-2-yf>- 1 ~ 
>f>, ;!/ - 2 - > - 1 - I - > 

'JJP- 1 ,3-^^^^>, y^^yjt"- 1 ,3-:/£ 

^^>. ^^j^yjb - 1 ,3 - h y^ 

^l/^t;;!,- i ,3-^i>^> l x^i/'M- 1 ,3 
20 is*-*)\>U x )to- 1 ,3 -^^^^>. 

h y x^ji/->y;u~ l ,3-^^>(a 7x^y 

;U~ 1 ,3 -^^^-f>, x.—tot/*)to- 1 ,3-^ 
^S^>f h 'J7xx;^ij;l/- 1 ,3 -^^^-O. 
^^;l/*/yj|/- 1 ,3 -:/#i?-f>, 7xx;Vx^x 

->^> x ^^;l/ixy;i/ ^x;U) r*fe^U>, tf^ 
(7x^^x?x;l/) ^^jl/i/7X h»; (7x^X 
^x;u) ^^;i/->^>. ^y^ju->y;b ("7xx;u) r 

hy>^^->y;u (^^x;i/> T*fe^i^>, x^;u->y 

;P (^xxjl/) TH2^W>, tr^ (7x-^xfxjl/) 
x^;l/->^>, hy (7xx;i.x^x;i/) x^Jk>7 

^x^;V^y^ (y^x;V) r*fe^P>v (37 
x x;l/x^x;l/) ^x^;l/->>>. l-yx^'j;!/ 
(^xxjl/) r*fer^U>, 7xx;^'J;l/ 
T-fe^u>v (7x-;Vx^-^) ^x-;k>? 

^ y (7a-;l/X^x;W ^x^^X 
z-toisVto (-7acxii/) t*^ (7xx;i/x 

40 ^Xjl/) *x^^X;l/V^>, F'j7x^>'J^(7x 
x;l/) T-fe^U>. *^*rlstot/yto (^xx;l/) THr^* 
trx (^^xjl/x^x;!/) •^4-->^> / ^>> by 
(y xxjl/x^x;U) ^=^->;l/>'^>, trx;l/ (Vxx 
;Ux^x;U) e>^>. r y ^ (7x-;l/Xf-W Vi7 
>. 7x^U^ (x^x;U) 2-ycifc' 
x;l/ (7xx;|/x^x;l/) ^>^/-<;V (7^x 

;Vx^x;P) ^^>, h'j7MP^^ (?*x;l>;c 

^xju) ix^>>. (3 ,3 ,3- b y^M-n^atfJW 

(7x:^x?.--;M 4- (7x'-;l/X^^ 

50 ^>yiU) b^x>. 4- ( 7 x x;Vx J-x 'J A/) 7, 
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^U>, 4- (7 * x;Uxf-xjWi> V iV) - a, a, a 

- h y?;V:j-ci hux> % y h+e^^yji/ 

>. h b^UUVfr (y*-\)l) T*fe^U>, X h 
Crisis VJ\> (y x~Jl>) y*z*l>>. i/iF^vyjb 

;10 T-fe^U>, :>y;l/X>. 3 - ^^x^;Urx 
y>, fcfX (3 - T * ^7 xrjl/X^r-il') >^>3 - 

(>^v->y ; vx^^^) rxy 3- (s^?^> 
y;vx*~AO t~ i ;>, 3- io 

xjV) T-V>, 3 - (7*x;l,*xy;l,x*x;l,) T — 
y trx (3-7^ ^:?^x;ux^xjto (?^x 
i^>. 3- (^7*xjl/i/yjt/X^JlO rxy 

3- (h'j7*^;i/3/»;;Px^^) Txy>fc 

[0043] &fc&mzim%m&~?z®ft. goess 

[0 04 4] JRPKDR^.-S iH.-C«S*l*^UiWt 30 
i R 1 - C s C H~C$k 3 ft £ x * -M t-SftCDttii 

^-Mfc^ftl 0 Ommo 1 KiStfU I mm o 1 iPh 1 0 
OOOmmo lt*^ 6 ftHKr^S^M^t^ftaWa 

fmw&mx r 1 - c e c h s ft & x ^ - jMbi&«f 

1 0 Ommo I K2tOO. OOO lmmo 
mm o I 

[0 04 5] JH»®R«---S i H.taStlSi/'IMk 
^£/ctiR l - C s C HtS^n^i^Wt^W 40 

l-25 0kg/cm J GCDEyj-CWESStcEAUr 

y jwt^ft* fe»x ^x;w t^<o»j^sa«aafl^T 

50kg/cm^ GfcJjIUE b , J^<D»j££Rl£fiffJ« 50 
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^y->. *i?*istSL £<D&m%&)&g&fei b/k 

XftSfrt*. Wlai>, x^;b^> 

.x^!/x~-f\H/, n-^^x-^U, T^y-;k ^ 
7*x;i/x-^jl/, rhytFvyyls, i>**V>, 
trx (2 - ^ h-tvx^) x-^;k i, 

x£><DJ:5&x-fvM9g 

C - C H"C^3 ft*x ?-x;Ht£1& 1 mm o 1 K*tUr 
0. 1 — 4 0 m 

itollM&motcb<D&m^ L/C*. 
[0 04 6] JKJtvSgfciO-3 0 0*C, J:«3#*t,<tt 
2 0-150 TW**. StSTf fiUEEcOC^n 

fESS^iBC^TME (0 — 2 5 0 kg/cjii 1 • G) 

[0 047] *RBKCD»K«, Sfl»fcfflfcJBI*Jk3 
$^^CiCCj:0 Ufcflr fr 9 C & a6*F 

fe*»**>ttl^HF. HCK H B r x HK H,S 
0 4 , HNOj, H,CO Jk H,P0 4l HCIO l( H 

H a SO,, H.S.O.aifflOjjRMKSyfcWHCOO 
H, CH.COOH, C B H 5 COOH, BBto:£<D^« 
^«:<fc0 p H0-pH5CD«tt«««CU?tfcCD^»*L/ 
A«DMV£M%il mmo 1 CC*fl/0. 4ml— 40 0 

{LtK^^^M^cDR 1 - C = C H "C^Sti^x^x^ 
4b£$5l mmo 1 CC^LO. lnil-40mlMt*J 

[0048]^. R l -S i H.-R^S^n^t K 

D^y;Mt^Bi:TH2^u>*/ctt— «K (2) 
n^^x 9 x J Wfc^ttfefcflK t^«Jll©»aETr SIS 3 
1±SCiicJ:»3HBBS (3) ■C«3*i*l»?ljEb*tl* 

&*ffiCCOt»TttWr&. 2(c|fe^CC*5ltSR z -S i H, 

-R'ra^ti^t: K p is y ;u{ <h or ^ ^ ^ > , 
^ ^;U>'v>, *xjrf*;i,i/^> % x^;l/->v>. i^x^- 

;l/5^^>. trxjb->^>. 7';^>7X x^x;l/->^ 
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V7Wciy^7X 1 -2^y;l/-3 ,3 ,3 - b 'J 
a, a. a- b U^V^tt h^^>. ^ h ^ix->v>, 
[004 9] *IM8T«ffilT*Htt* ( 2 ) n?3t£ft £ 

2 ,7 -t?x^x;l^?£U>, 

>h^42>. 4 ,4 '-^x^jHf^xJSJk l^X (4 
-x^x;^*^;!/) y#> v 2 ,2 - trx (p -x^ 
r^7x:*^) 2,2-fcTX (p-x*-;V 

h'j7WP^P/0, trx (4 -x^-r-;U 
7x.-Jl/) x— fMk 2 ,2 -t^X (p -x^xjl/y * 
^;i>) x;l/-7*>, 2 ,6 ~^x^^;l/t* 2.5 
-SJx^Jl,****:/, <t3*S (8) «bl2) 
[0 0 5 0] 



HC=C 



10 
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Utl 2] 

HC=C-|J^NHCX>-^-C=CH 

, fb3*£ (9) (ffcl 3) 
[005 1 ] 
[{tl 3] 



HC=C- 



= CH (8) 




C=CH (9) 



, ftfftS (10) 
[0052] 
[ft 14] 
HC=C- 



f b3*£ (11) 

[0 053] 
[fb I 5 ] 



(fbl 4) 



(ill 5) 



C=CH (10) 




C=CH (11) 



, fb^; (12) (fb i 6 ) 

[0054] 



* [fbl6] 




HC=C 



[0 0 5 5] *$mvn 6ft£T^U>*£££W?- £ 

(13) (fbl 7) 
[005 6] 
[ft 1 7 ) 



H 

— Si-C=C- 
H 



(13) 



40 



, fb^ (14) 

[00 5 7] 
[ft 1 8] 



(ft 1 8) 



, ft** (15) 
[0 0 5 8] 
[ft 1 9] 



-Si-C=C 
H 

(fb 19) 



— (U) 



C=CH 02) 



CH3 

_Si-C=C— (15) 
H 

. fb^S (16) (ft2 0) 
[0059] 
Ifb20] 

H 

— Si»C=C-C=C — (16) 
H 



, f b^S (17) 

[0060] 

Hb2 l ] 



Mb2 I ) 



— Si-C=C-C=C 
H 



— 07) 



50 



, <V&t ( is) 

[0 06 1 ] 
[fb2 2] 



Ht2 2> 



(15) 



27 



— Si-C=C— C=C- 
H 



(18) 



(It^ (19) ) «b2 3) 
[0 06 2] 
[ft2 3] 

c=c — 



-Si- CSC— 



(19) 



> ({&**:£ (20) ) «b24) 
[0063] 
[|t2 4] 



(20) 



% y x — ;L>i^»J U>X^ U> 1,4 -7 

^W>x^U>(ft^(2 1)) ((1:2 5) 
[0064] 
[fb2 5] 

CSC — 

CH 3 



— SI-CSC 



(21) 



-U^x^VX ffc?S(2 2) (fb2 6) 
[0 0 6 5] 
[<b2 6 ] 

C=C— 



n-CgHii 
— Si-C=C 



(22) 



~U>, {t*S (2 3) «L2 7) 
[0066] 
Hb2 7] 

C=C — 



(23) 
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[0067] 
[ft2 8] 



— Si-C=C 
H 




CSC — 



(24) 



10 



. ft3*£ (2 5) (ft2 9) 
[0068] 
[ft2 9] 

C=C— 
CH=CHa J 

_Si-C=C-Q 



. ft3*5$ (2 6) <{fc3 0) 
[0069] 
[ft3 0] 



(25) 



CHi-CHiCHa / 

Si— CSC — f~S 
H X=/ 



C=C — 



(26) 



20 



. <t¥& (2 7) (ft3 I ) 
[0070] 

[ft a i ] 

CHa 



_si-c=c-Q 



c=c — 



(27) 



30 



. ft3*£ (2 8) (ft3 2) 
[007 1] 
[ft3 2] 

CH=CHa 



C=C — 



(28) 



40 



. {b3*£ (2 9) (fb3 3) 
[0072] 
Ub3 3] 

C=C- 

C=CH 
I 

— SI-C=C 
H 

. it^m (30) «t3 4) 
[0 07 3] 
[fb3 4] 

C=C — 




(29) 



CH 2 -C=CH / 



(30) 



{b^S (24) «b28) 



50 . it¥& (3 1) Ub3 5) 



C16) 



[0074] 
[<t3 5] 

SiHg 



29 



CSC— 
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